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[0008] ±tBcD*tf ^M^^. f^M^^OT^^tTofcS^. ru^~i5^ 

fco-C. tfll5{i'->^ce<^t>2o(D3t^^iE^iJfil^^<DRNAi:LTte^$tb. ^>V^<it> 

(cWS6titc>:^j^;-ir#, mRNA(D^^'14^^>ft:$-i^Tfflm$ti7^c^v ^B(DJl{5^iB^|J 

[0009] if.mm^Wum-rf\^\^. :^mm(Dmi(Dmm\t.^ y'u^—^—un. mumzmm 
j:t>^)^fyAv^'-^/vsa^ij^^-r6i^^«^i^-efcoT. 



BNSDOCID; <WO ^200502 1752A1J_> 



wo 2005/021752 



PCT/JP2004/012172 



u 

[0010] ;2^^P^<o||icD^0^(c*3V^T. W$tL/cev^5^^^-;r9=■Kifi^|J;^|^ :7°n^— me 

[0011] ^i§B^(D^2co^B^{i. :^mm(Dmi(Dmn(ommn^m^^^-r^^-^^'-K 

[0012] ^^0^(O||3cD^SJ{i. ai^"5Ttg?'£Jf^<^^>/.e<itloco^>-x^iJ'®^=i-K-r'5p< 
-rSRNAtcM-rS; 



BNSEXXJID: <WO___2005021752A1„L> 



wo 2005/021752 



4 



PCT/JP2004/012172 



[0013] ifimm<^m4(Dmmn. mmm^^^:t^\''^j^^^^x^WMmm^(Dmm^^'it-^ 
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(C) XS(B) cDRNA^yc«f^RNAj:i9ffillR^tx6^mSi|^^^ai^SXfM. *dJ;D« 
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(C) Xm(B) T*;|tffi$tLfcRNA*fc{4^RNAJ:i9«IR$tl^6ffi3mm^^'^*f-S-:5 

X@. 



BNSDOCiD; <WO 200502 1752A1J_> 



wo 2005/021752 



PCT/JP2004/012172 



[0015] ^^B^(D^4. 5o^^(c:jov>T. mm&^y^i^\^:t^\'icx^m^m^^(Dmm.^ 

[0016] :^mm(DmQ(ommn. ^^i^^^v^^{^^-Dxmm:Amit'r^m&^^^m-r 

(A) mm^n^j:\^^^^i^:t^}'mmt\^x^M(Dm^^'p<D^^^y<i^n^=t^h^'^^ 
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[0037] :^mm(Dmmmmmi^^i^ti^^r:^'e^^-mmi^. Mmm^^^tcn^tiKm 

[0038] 0^ {--a ^nSSsR ^fgJ^e ?l^-Cil^$tLfc^>/N°^K^ra - Ki- 

— ^>^/A^K)<i:bT«. it#i-PS^}*$tb/^v^;^)^ ^-11'7^\^l^^^—^^ )V^yy^ 
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"t"67toJlS^F ACS (fluorescence activated cell sorting) ^iZ.X'OM^'f'^^t 
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^tl.55o M;tf^> mmti^^^^:t^}'^^^'^tLX. RNAOam^tL?'^V^^^l/;<J-^K 
ifl^iJliJ^(-. f^|gig!oc7)J^^ia?iJSrSaLXftfflL. M:^6tlf-RNA^^^^^^'ffc: 
^"^^^^S^^ifhtl^o M;t{^> RNA«#i-*5tt^dsRNA. siRNA. shRNA. 
yi.^UT—'^M'aPfiRlSC-.RNA-mduced silencing complex) . ^^^(D^^ 
^IJgtcM^LTV^^i^tl'SstRNA (small temporal RNA) . iAtSJ'ce^^?!,^}- 
p^bTV^SirS^tL^miRNA (micro RNA) . miRNASr^tf ^?^://^°:^'KlS^^^ 
miRNP, y/KifVA, ^=ar>^ifVA, /n^-^— ^^^K'J^'^fVA, T>^5^-fe:/;^RNA, E 
GS (External Guide Sequence) , ^XXJ^^tlh(D^^U:t^V'i^^^-^ts^>'^< 

[0041] :^mm(Dmmmm^Mm^^nttRNA:d^h. u:^—^—^^^y<i^mf£^(Dmm 

;'ce-5r.i/ce<. mm(D<^>'^<^Wt\^xBm^i5:^^'^MX^^^i^^m.-r^o bfc;6So 
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[0042] ^mm\^^\^x\%. mm'^mtm'^^m^^^fitzL^>'y<^'m^^—¥-r^y^'^u:t^ 

tt^^x^^mxh^o mmmmmmmm^m^. m^(oMmxh^m&^m^^nm 

mmxhnitw\mmnfj:\^\ mK.iS. MmMm±^(DmRNA\Lmmi^^^^ti 
Tv^T. m'^^VAmnmiL(Dii-3om.m±mi^^^-t^AAVAAAm.mmm^ 
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[0046] (2);$:^B^cD-<i5^:5'~ 

mm^'^^<j:)'^m\^M\Bx.fc.m'L^m^'¥\^^\-^xu7f.-^~mi^^ 
n^mm^wj:'mx^M'i^-^nf:L^'^^-^^n^^—\'~ir^>^^^:t^¥un^ 

[0047] (3)«E^(Z?RNA 
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[0048] :^mm(DRNAlt^ ^^S^^O^^W^f^^^^-t'^K. ^>'t>CI^;l*5V^T. m^^T^ 

NASrii;fgLT'f1si^-r5rir;as-e^§^ 
[0049] *^§^(^RNA(^.^^P^c^tl^itfs^(^^3^^.^^{.^-^^;|^|g^^^l^-^^ 

[0050] (4)*^0J«tg6^p^^l/:^-^K57^^(Cj;§#6^it{K^(D|§m^^{li^«jtffl 

(A) ffllR^n7teV^^^U';r^Kifi^iJiLT^&t)a{5-^-cf3cD^^yN°^:K^ri~K-f-5^^ 

(B) X@ (A) -eS5^$tbfcRNA(;i^^I/;e-5^K^^^^M$-&-5Xa> 

(c) xa(B) (^RNAWcnmRNAxiomm^ti^mmmm^tmm^^iims ^^xi 

(D)xm(C)T*1ttti$tb/cRNA^fc«f^RNAJ:Dt5IR$^-5Sm«0»{cX-:5 
XS. 
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[0051] t-fc. ^^m<Dmm^'^y^^^:t^\''^^^mm'r^:^m<Di-D(Dmmtvx. 

(B) (A) (Dmrnm^^-h ^< t*"^^ ^ -^i^ <^ ^xrna^^^^-^ 

(C) (B) cDRNAJ^5?^l/^^K^^^^4gM$-ltSo 

(D) RNAOl/^°-^-a^K^^M^*fc{*^'^-^-^>'^-^^«^^^"^^° 
[0052] ^|§P^(D;t^^«^i^Xf*f^t^^«^^^^^-^^^^^^^^^'^^^^*^''^ 

A^mMu -(DRNAt^^urt'f'i'^'^^tmm^^x. RNA(Dmm^mm^xiS= 
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[0053] mmm^^i^^'^}^^^j^i^n.mmt-r^mmnmhi^<i-t^(D-'^^mici\i^m^ 

[0054] :^mm(D:jjmKm^x\-i. :^mm<Dmmmmm. ^i^^-Tb^hm^^tittRNA^ 

^as^^^tbxv RNA(D^^m-^tcn^mmmtH:^^^m^j::ijmxhtim^ 
x%i.\^\ mcm'^it^nf^h^-^t^ m^i-tm&cDmm. ^/i-m^^mm. pcr(poi 

ymerase Chain Reaction)?*, yT7V'>5!'-ri^PT-PCR^fe. TAS (Transcription 
—based Amplification System) fe, 3SR (Self-Sustained Sequence Repl 
ication), N AS B A (Nucleic Acid Sequence-Based Amplification) Q 
jSl/:/!;;^?— if ^fe.TMA (Transcription Mediated Amplification) fe, ^S^tf 

[0055] ^±mm^^mm(Dmmmm^. ^lao-^^^— , m^^^^i-:^^}''^^. 

[0056] {^)^%m(D%^u^=^\^'^:;^^K^^xmm^mt-r^m^i'(D^km-^m 

^mm(D^^u:^=^Yj^^\^i^^xmm>mh-r^m.B.^^mm-r^:^m\-±. r 

{A)mm^^f£\^^^^uir=^YmW^\tVx^M(DM.^^'p(D-^i^/-^-i7'^^^—^^ 

•i-^:^?&m(Dmi(Dmm(Dmmmm^'hv<n:$imm(D^2(Dmm<D^^^—xy)R 
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(B) (A) -T?te^^tLfcRNA{C5?^t-:^^K^^^^M^i^?)Xfl. 

(C) XM (B) cDRNA^7t^«RNAJ;'9S^iR^^^^S?mM^t^t^as-r?)Xa. *5<i:t>^ 

(D) Xfl (C) -el^ffi$tLfcRNA*fcf*^RNAj:i9iim$tb^lSiR«'^*i-S'^ 
V>T5?^l/^^K5>^l-J:oT^m/55^'fb-f-53t^^*IWi:^-r6XS> 

[0057] ;$:^PJO^i^i/^^K^^t-J:oT^^;6>^<b-r5al^T-C^m::^fe(-*5V^Tf* 

;?h^K^^^^^M$^i:>RNAOffl?mRrtM^=eJF^T'5Slg^nrc^^^~^^«^='-K-r5 

^ij. TKyA^^^'^/Ha^iJ. :|oj:tj?:/n^-^— iB^|J^^yAi/^^•:^/v@E^|J(7)K^-#A 
^tlfc. f{jtfi:7°n^"^-cD'f^fflt^J:'9l5>^(^RNAi:bTfe^$n5DNAiB^iJ^ 

:^-r-5^®?«i|i^;0W3ii-'f£>fflt?#?)o r:i-etui2DNAga^ij{ii^^-^-iH5^ 

ifl^iJ<i:m(;i^^-r^^iJPS#^^li^K(f^^tr^-r5DNAiS^iJ-efeoT. ttilB^J 

/^V^?f^■T?=«— K$tl.^RNA;6^te^$tb5DNAgB^iJ-^^fe^o 
[0058] (6);*:^0^<Z)=3r5/b 
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[0059] ±mm^W]ti-i. mm^yh(Dmm^m. m^i-tnmm(Dmm:i7m. mm^n^ 

[0060] ffrazSO (2) X7jkl.fc^^^—^ (3) 'V^l.fz.RNA^^-tl.tc^yhh:^mm 

[0061] &.r^ :^^m^mMmi^x^M.i^mi^mm-r^t>. :^mm(Dmmii^tihmmm 

mm{l% hy:/h:/. 0. 5% O. 5% NaCl.pH?. O). fc^^/^tt±iS 

l^ffif^l. 5%(D5S5c€r;?]nx.iafl^$itfcLB-T>'t*'iyy>':7'l/— ^^ffiV^T37°CT$f 

it^fflv'-r— i/(^r7dr^-^;^i±^){c^ab. 37°c. 5% CO (om^'xmmmm^ 

2 

[0062] -^'>^Fasil^^iB^iJ^itoM^'7°^;^^K(7)«^ 

^^^^KpQBI25(Wako Chemicals USA^tM) ttCMV::/t3^— , rsGF 
P(red shifted Green Fluoresence Protein) it-^^^^ BGHpolyA^^ib. ?ii 



BNSDOCID: <WO____2005021752A1_L> 



wo 2005/021752 



20 



PCT/JP2004/012172 



mi.BamHmXriKcoRU^^^i'^o -^'^^y^.Fasjt^E^ (GenBank Accession: 

BamHl*3J;U^^EcoRI cohesiveMmM-fM^tltcdsDNAmmmmim^m) 
^pQBI25(OBamHI.EcoRI-^^'Y^^-#A•t-^r^^-i:'9MW^^;^5:KpTa^getFas 

^fll^bfCo ;S6^^^;^^KMJ3^rt-ersGFPa^5^gB?iJiFasa'e^(^^^@B5^<J 

[0063] mmim '^m6^t-FasjHS^<^Bm^?n^Ji-SsiRNA(Dlt^ 

-^!>^Fasjtfe^P(7:>^^gai?lJ^#o21bpC05S(DdsRNASr2pilbfCo RNA2-1 
(ia?lJ#-^2) ^RNA2-2 (|a?IJ#-i-3) ^T^— /WbTRNA2, RNA3-1 (ia^lJ#-^ 
4) ^RNA3-2 (iB^lJ#^5) ^T— — /VbTRNAS. RNA4-1 (ga^iJ#-^6) ^RNA 
4-2 (ia^lJ#-^7) ;|rT:=^— /1-L-CRNA4. RNA5-1 (@a^lJ#-^8) ^RNA5-2 (IB^lJ 
#-§-9) ^StT^-zWUTRNAS. RNA6-1 (Sa^lJ#^10) <J;RNA6-2 (ga^ij#-^l l) 
§:T^— /VLTRNA6^MML/c:o mibOdsRNA^-^tL^*ttpTargetFast*{C2 
93»(ATCC No:CRL-1573)(C2^Ab/-::o jti5^^J»Atty^:7^^^5>-200 
0 (Invitrogen^tM) ilRibojuice ^ffl V ^T^T7^ceofCo ?i^B^^2 0 

AV^£:^^'ofcmf\^(Om^^^J^'^100tLf:Lm^(O^mU^^i-o RNA2ipTarget 
Fast^mAVfcmmtmhmytmm^^\^ ^:Lt^-h. RNA2^^*^iCFasjt^H^ 

ll^s^^y2■r#e>i^/csiRNA;elS?^g^]-c&«m^^^fe(^J:5^-bT^t7'^ofco Fas^^ 

mbTV^-5NIH3T3|fflJ|^ (ATCC No : CRL-1658) (CRNA2. RNA3. RNA4, 
RNA5. RNA6^-^tL^^tLRiboJuice (^;^7^/W;ri±^) T^^AbfCo 2 P m^^tl 

o ^^<^LTRNA^3»Ab-CV^/^V^^BJI&^^l^fflL. /NP7;^df— t'^/^^-jt^g^GAPD 
H (Glyceraldehyde— 3— phosphate dehydrogenase) ^ffl V ^Tt" — ^(=OMjE^ 
fr^iofco yr/^i5'-f'ART-PCRtt!JT/V^-rART-PCR=ir^5'h (^:fy^y<4yi-^± 
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i:UTifi?lJ#-^12. 13(D;^yri'DNA^, GAPDHcD7°^-l'^"i:bTReal time R 
T-PCR primer i^:t)y^U:tnM) co:f ^4-^— ^^n^nmm^^fco 1^M^m2 

^(D^MU^TT^-to Fas mRNAm<Dm<P-nmmm2XnhfhtirsGFP(D'Skyt^1i 

[0065] MMM4 rsGFP(red shifted Green Fluoresence Protein) it'tK-f-IE^lJ^ 

rsGFP-1 (ia^lj#-^14) teGFP-2 (Sa^lJ#^l 5) ^^=74-^— tU pQBI25^ 

DNAm}i^mmmmxham^UNheixmm\^xnhthfz.m720hp(DDNAm 

>t^^9^5;KpGL3control (PromegattM) (D^^/W]^-y:7:xi9^^^M^^tSV4 
OpolyACDmc^^i-^^mmmm^MtLXhallZli^XU ^6^:^^;^^KpGL3-3' (GF 

[0066] mM9\5 ^^mZrsGFPm^^<D^m^1^mi-^siRNA(D^m 

rsGFPilf5^(D^^iE^iJ^i^o21bp(D5acOdsRNA^Mbf-o RNA7-1 (IB 
^IJ#^1 7) <J;RNA7-2 (iB^"J#-^l 8) ^T^— /U'LTRNA7, RNA8-1 (ia^ij#-^ 
19) i:RNA8-2 (ia^lJ#-^20) ^T^-/^LTRNA8. RNA9-1 (iB^lj#^21) ^R 
NA9-2 (iaM#-^22)^T^— /^bTRNA9, RNAlO-1 (gB^lJ#-^23) i:RNAl 
0-2(iH5^lJ#-^24) ^T-— /PUTRNAlO^PMbfCo :itl^(DdsRNA^^tl^th 
pGL3-3'(GFP) , ^hlZ'^iy^—r/l^^>'hr^^/UtLX^^iy4^^/\^iyyaiv—^ 
^mm-r^pRL-TK (PromegattM) t*(>1293|fflJ3S (ATCC No : CRL-1 573) 
(C^AUfCo 3te^^AOTransIT293 (^:b^y<4^nM) ^TransIT-TKO (^^ 
^^^^;e-1±M)^fflV^TtT^iofCo siRNAm&l-tmm^^n. 25-160nMt/^Sj;5 

tc:j*:£b/co mm^24mmi^mi^fc(Dib. mm±m^^^^L.fcmPBsx~mm^v 

.M4:t>^X5mm$iLtc5XPassive Lysis Buffer (Promegal±M) {^J;«9*ffl 
^^MMl^tio ^(D^M'i^lOfzlXVDual Lucif erase Assay System (Promeg 
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3;5^e>RNA8. RNAIO. RNA9, RNA7(Z)JlHl^ti^^^5Si^<^tB^tf ^Mfi^Mlt^ 
^-r-i::^5^^^ofCo :i<D^t^>h. RNA8. RNAIO, RNA9. RNA7(D\\m^^^^ 
i^rsGFPit'^^cD^Si^^fl^lJ-rSsiRNA-trfeai^flJKffbfCo 

[0067] HMf^ye yr/v^-ri^RT-pcR^^j^SRNAi^gj^wtt:^ 

293^0^(C, #siRNA7-10*5j;O^rsGFP^Si,:/^;^^K(pQBI25)§r. TransIT 
293^3J;OTransIT-TKO^ffiV^T^AUfCo 2 0 m^^tlh(Dmm^^hRNA^^ 
Vr/1^-^4J^RT-PCRIZX^. rsGFP mRNA^fe*bfCo >Ctfl^^bTpQBI25 

V ^Xy'^—^<DmjE^nti:-^fCo Vr/l-^^J>>RT-PCRWJTJl-^4M^RT-PCR=^T^ 

. rsGFP(Z):/^-r^-^bTGFP-B-F(iB?lJ#-§-25) . GFP-B-R(ia^lJ#-i-26) 
^.;?t-r-rv'>Bttjt^5^0:/9^-v'-ib-rNeo-F(ia?lJ#-^27). Neo-R(ia 
?iJ#^28)C0;<t-y^™A^^n^'tL{£fflbfCo 's^^^m^K^-To llI4iC^3V^T. # 
WmSfflb/csiRNA^ s mminmtl.XpQBl25(D^^mAVfcmm,(DmRNA 
m:^100tl.fcm^(D^MiU^^-to Ill4{;!:*5V^-CrsGFP mRNA»CDM^>{i^Ji 

Ti^h. ^m^!l4— 5|S«t(^siRNA^m^;dSWffit?fcS-i:;^W^-C^/Co 
[0069] SEQ ID NO:2: Chimeric oligonucleotide designed as RNA2-1. "nucleotides 1 to 19 
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are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:3: Chimeric oligonucleotide designed as RNA2-2. "nucleotides 1 to 19 
are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID N0:4: Chimeric oligonucleotide designed as RNA3-1. "nucleotides 1 to 19 
are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:5: Chimeric oligonucleotide designed as RNA3-2. "nucleotides 1 to 19 
are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:6: Chimeric oligonucleotide designed as RNA4-1. "nucleotides 1 to 19 
are ribonucleotides-other nucleotides are deoxyribonucleotides" 
SEQ ID NO:7: Chimeric oligonucleotide designed as RNA4-2. "nucleotides 1 to 19 
are ribonucleotides-other nucleotides are deoxyribonucleotides" 
SEQ ID NO:8: Chimeric oligonucleotide designed as RNA5-1. "nucleotides 1 to 19 
are ribonucleotides-other nucleotides are deoxyribonucleotides" 
SEQ ID NO:9: Chimeric oligonucleotide designed as RNA5-2. "nucleotides 1 to 19 
are ribonucleotides-other nucleotides are deoxyribonucleotides" 
SEQ ID NO:10: Chimeric oligonucleotide designed as RNA6-1. "nucleotides 1 to 
19 are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:ll: Chimeric oligonucleotide designed as RNA6-2. "nucleotides 1 to 
19 are ribonucleotides-other nucleotides are deoxyribonucleotides" 
SEQ ID NO: 12: Designed PCR primer to amplify a portion of mouse Fas gene. 
SEQ ID NO: 13: Designed PCR primer to amplify a portion of mouse Fas gene. 
SEQ ID NO: 14: Designed PCR primer rsGFP-1 to amplify a portion of rsGFP 
gene. 

SEQ ID NO:15: Designed PCR primer rsGFP-2 to amplify a portion of rsGFP 
gene. 

SEQ ID NO: 16: rsGFP gene 

SEQ ID NO: 17: Chimeric oligonucleotide designed as RNA7-1. "nucleotides 1 to 
19 are ribonucleotides-other nucleotides are deoxyribonucleotides" 
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SEQ ID NO: 18: Chimeric oligonucleotide designed as RNA7-2. "nucleotides 1 to 
19 are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:19: Chimeric oligonucleotide designed as RNA8-1. "nucleotides 1 to 
19 are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:20: Chimeric oligonucleotide designed as RNA8-2. "nucleotides 1 to 
19 are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:21: Chimeric oligonucleotide designed as RNA9-1. "nucleotides 1 to 
19 are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:22: Chimeric oligonucleotide designed as RNA9-2. "nucleotides 1 to 
19 are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:23: Chimeric oligonucleotide designed as RNAlO-1. "nucleotides 1 to 
19 are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:24: Chimeric oligonucleotide designed as RNAlO-2. "nucleotides 1 to 
19 are ribonucleotides-other nucleotides are deoxyribonucleotides" 

SEQ ID NO:25: Designed PGR primer GFP-B-F to amplily a portion of rsGFP 
gene. 

SEQ ID NO:26: Designed PCR primer GFP-B-R to amplify a portion of rsGFP 
gene. 

SEQ ID NO:27: Designed PCR primer Neo-F to amplify a portion of neomycin 
resistant gene. 

SEQ ID NO:28: Designed PCR primer Neo-R to amplify a portion of neomycin 
resistajit gene. 
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&i?feo-r. TISXS; 

(4) xa (3) -r^min^riftRNA^fcn^RNAX^mm^ri^Mmmii^ff^mizm-^ 
xa, 

^KSa^|J^W-r-5f*^3^6tfig6(7:)RNA^C5^i^^'^^K^^^^^»$^^Sxa^ 

(2) j:m{i)(DRNA-^fzm^R^Ax^mm^ti^Mmmm^^tii'r^i:Us ^^t^ 

(3) xm(2)-t?^tU$*T.ycRNA^/-ctt^RNAJ:i9^m$tLSS3i^Si^<^*t-*^ 
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[11] ^^^^^h^^i^{^x^xmm^^mi\:T^^it^^^mm-r^:^m'Ch^x. tiex 

(1) SllR$iT.^^v^^:5'i^;^-^KWiJ^LTf£m<^itiS^4^0^>'/^^K^ri— K-r-S^^ 

(2) xe (1) T^te^^i^/cRNA^C^^^':^-^K^^^^^M^ii:5X@, 

(3) X@ (2) ORNA^fc:ttKRNAj;i9^iR^tL5S38R^i^^;|^dii-5Xa. *5J;t>* 

(4) xfi (3) xmtii^t\.t'RNA^fzmmNA^vmm^th^mmMi^(Dmi^m-i 
[12] ^^i^:^'f-]^^^^Kx^xmm^'^mtir^mi^'¥'^mm-r^jomxh'ox. riax 



-r§i*^ig6seic(^RNA(;i^:i^U-;^-^K^^^SB*$i^'5X?S. 

(2) xa (1) <Z)RNA^fc{i^RNAJ;(9S3iR$tL5S!iR»^;|tm-r-5xa. *5 J:-0« 
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(3) TM (2) -x:mw,^nttRNA^fc.i,-tmRNAX^mm^n^umfM!i^<^MKm-^ 
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